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Abstract 
Scores from comprehension of reversible sentences with different levels of verb 
kinesis were collected from 20 Cantonese-speaking children with Down Syndrome 
(DS) and 20 typically-developing children who were matched with receptive scores of 
Reynell Developmental Language Scales (RDLS) (Cantonese version). The scores 
were obtained in a picture pointing task with a standard set of pictures and sentences. 
Results showed that the DS group comprehended significantly fewer number of 
sentences than the LM-TD group in both reversible active and passive ones. On the 
other hand, kinesis effect of verbs was significant in the comprehension of reversible 
active sentences in the DS group but not the LM-TD group. It was also insignificant 
in the comprehension of passive sentences in both groups. Results and implications 
were discussed in light of previous findings. 
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Introduction 
 Down Syndrome (DS) is a genetic disorder in which the affected individuals are 
found to have 3 copies of chromosome 21 instead of 2 as found in normal individuals. 
There are altogether 3 types of DS, namely trisomy 21, translocation and mosaicism. 
The most common type among them is trisomy 21 which accounts for about 95% of 
all individuals with DS (Batshaw, 2002; Chau, 2003; Chapman, 1995; Rondal, 1995; 
Rice, Warren & Betz, 2005). 
 Individuals with DS are easily identified by their distinct physical features, e.g. 
microcephaly, recessed nose, small ears, mouth and limbs, simian crease on palm, 
mottled skin, etc. (Batshaw, 2002; Rice, Warren & Betz, 2005). 
Children with DS are commonly found to have language learning difficulties 
(Rondal, 1995; Rice, Warren & Betz, 2005; Miller, Leddy & Leavitt, 1999) caused by 
delayed organic schedule, according to maturational hypothesis (Smith, von Tetzchner 
& Michalsen, 1988). In addition, a number of physical and cognitive factors also 
plays a role. Physically, children with DS may have hearing impairment caused by 
otitis media. They may also have anatomical anomalies in vocal tract and poor motor 
speech control. These problems lead to reduced speech intelligibility (Batshaw, 2002; 
Rice, Warren & Betz, 2005; Rondal, 1995). Cognitively, children with DS may have 
mental retardation (MR) which limits their learning ability since DS is the most 
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common genetic cause of MR. Also, children with DS may have shorter working 
memory span which limits their capacity of learning syntactic rules and structures due 
to impairment in word selection and sentence formation (Rice, Warren & Betz, 2005). 
DS population in Hong Kong 
 According to the survey conducted by Hong Kong Down Syndrome Association 
(HKDSA) in 1998 (Hong Kong Down Syndrome Association, 1999), it is estimated 
that there are 40 newborn DS babies every year. In special school setting, the ratio of 
male to female in DS population is 6:4. Also, over 80% of them have mild to 
moderate grades of mental retardation. 
Language development pattern in children with DS 
Children with DS are found to have lagging language skills compared with their 
mental age whereas typical-developing children have these 2 parameters matched. 
They are also found to have receptive language abilities better than expressive 
language abilities. (Batshaw, 2002; Chapman, 1995; Rondal, 1995; Rondal & Buckley, 
2003; Miller, Leddy & Leavitt, 1999). 
Among different domains of language, children with DS are found to have a 
relative strength in semantics in comparison with relative weakness in syntax 
(Batshaw, 2002; Chapman, 1995; Rondal, 1995; Rondal & Buckley, 2003; Rice, 
Warren & Betz, 2005; Miller, Leddy & Leavitt, 1999).  
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Semantics. Although children with DS are relatively strong in the aspect of 
semantics, their level of development is still below that of mental-age matched peers. 
Moreover, children with DS are found to have particular difficulties with 
morphosyntax within the domain of semantics, and this aspect is related to a 
discrepancy from lexical development (Chau, 2003; Rice, Warren & Betz, 2005). 
Syntax. As mentioned, children with DS are particularly weak in the aspect of 
syntax. They have prominent difficulties in understanding complex grammatical rules. 
Verb argument structure is a typical example of the difficulties since it involves more 
complex thematic relations and agents. 
Role of verb in syntactic development 
 According to Chiat (2000) and Chapman (1995), an event is the “semantic heart” 
of a sentence. Hence, the most important element in a sentence is the one which 
encodes the event, i.e. verb. Besides encoding events, verb plays a crucial part for 
children acquiring syntax and are henceforth providing a platform for further syntactic 
rules and structures to build on. For instance, children may produce the verb “eat” to 
represent the idea of a subject undertaking an action, e.g. “I eat”, or an object that is 
being acted on, e.g. “eat cake”. When they grow up, they may use the verb to connect 
2 nouns to represent an event involving acting subject and an object that is being acted 
on, e.g. “I eat a cake.”. In this way, a more complex syntactic structure is developed. 
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 For children with DS, Hesketh and Chapman (1998) compared their faculty of 
producing grammatical and lexical verbs with that of MLU-matched 
typically-developing (TD) children and found that the DS group produced fewer verbs 
than MLU-matched TD children. This result may suggest implication on the syntactic 
skills in children with DS. As the usage of verbs is central to syntactic development, 
lower quantity of verbs used showed a poorer ability to acquire syntactic rules.  
 Verbs are very important in Cantonese as well. Though Cantonese and English 
are different in their reversible passive (English: Subject-Verb-Object; Cantonese: 
Subject-Object-Verb), the important role of verbs in syntactic development 
aforementioned is also applicable as Cantonese is similar to English in its basic 
sentence structure, i.e. Subject-Verb-Object (Chau, 2003; Matthew & Yip, 1994). 
 According to the study conducted by Chau (2003) on the verb diversity of 
Cantonese-speaking children with Down Syndrome, children with DS used less 
number of function verbs than language-matched typically-developing (LM-TD) 
children. However, they used comparable number of main verbs, serial verbs, verb 
compounds and modal verbs as LM-TD children. They also used comparably diverse 
set of verbs as LM-TD children. Chau has suggested that children with DS were able 
to acquire the semantic representation of verbs (as they were able to use comparably 
diverse set of verbs) but they might be unable to use some of them (function verbs) to 
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form sentences. 
 In light of this prediction, it is worthwhile to investigate their knowledge of the 
use of verbs in sentence formation in children with DS. Since children with DS have 
better comprehension than production, investigating their comprehension of sentence 
is better in knowing their acquisition of required syntactic knowledge in sentence 
formation without interference of their production ability. 
Verb argument structure 
 Verb argument structures are formed by a combination of verb and arguments. 
They are used to encode events and to refer to the relationship between verbs and their 
complements in sentences. Arguments are participants entailed by a verb. They 
together play thematic roles to an event (Chiat, 2000; Grela, 2003). 
There are 2 main types of verb to be used in verb argument structures, namely 
intransitive and transitive. Intransitive verbs need only 1 argument at the subject 
position of a sentence. However, transitive verbs require 2 arguments: an agent and a 
theme (Grela, 2003). 
Table 1 – Sentence with transitive versus intransitive verb 
Transitive verb Intransitive verb 
The boy kisses the girl. The boy sleeps. 
 As illustrated in Table 1, in the sentence with intransitive verb “sleep”, there is 
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only 1 argument, i.e. “the boy”. However, there are 2 arguments, “the boy” and “girl” 
in the sentence with transitive verb “kiss”. 
Argument structure is worth investigating as it captures the relationship between 
syntax and semantics. For children to learn argument structure, they need to learn the 
meaning of the verb, identify the participants involved in the event and relate them 
together (Grela, 2003). For example, in learning the sentence “The girl kisses the 
boy.”, children need to know the meaning of the verb “kiss”. They also need to 
identify the roles of the “girl” and “boy” play in the sentence, i.e. which one is the 
subject, the agent, the patient or the direct object. 
Reversible and irreversible sentences 
Reversible sentence is a type of verb argument structures in which the positions of 
agent and theme can be reversed with equal probability of occurrence. (Koff, Kramer 
& Fowles, 1980; Strohner & Nelson, 1974). 
In order for sentences to be “reversible”, the verbs used must be a transitive one 
because they relate the agent to the theme. 
Table 2 – Sentences with transitive versus intransitive verb 
Reversible sentences Irreversible sentence 
1. The boy kisses the girl. 
2. The girl kisses the boy. 
1. The boy sleeps. 
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 In Table 2, the difference between transitive and intransitive verbs is illustrated. 
Sentences with transitive verb are potentially reversible due to the presence of 2 
arguments. However, sentences with intransitive verbs are irreversible because they 
require only 1 argument. 
Reversible active and passive sentences 
It is known that passive sentences differ from active ones in the overt realization 
of thematic relations conveyed. It is also known that passive sentences are more 
difficult to comprehend than active ones. They are syntactically more complex 
because in learning those children should realize the reversed positions of agent and 
theme (Rondal, 1995). 
Table 3 – Reversible active versus passive sentences in English and Cantonese 
 English Cantonese 
Reversible active The boy kisses the girl. 男仔錫女仔。 
Reversible passive The girl is kissed by the boy. 女仔俾男仔錫。 
As shown in Table 3, reversible sentences in English and Cantonese share the 
same characteristics of unchanged verb and arguments. The perspective is only 
changed by reversing the order of the subject and object. 
However, there is also cross-linguistic difference in the structures of reversible 
sentences between English and Cantonese. In English, reversible active and passive 
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sentences share the same subject-verb-object structure. However, in Cantonese, 
reversible active sentences take Subject-Verb-Object structure while passive ones take 
Subject-Object-Verb structure. 
Lexical semantic cues 
Lexical semantic cues are semantic information in sentences which facilitate the 
understanding of the whole sentence. In acquiring reversible sentences, there are 2 
main types of lexical semantic cues which may be able to facilitate the process, 
namely animateness of arguments and kinesis of verbs. 
Animateness of arguments. The animateness of two arguments, agent and theme, 
in a sentence should be similarly marked semantically (Koff, Kramer & Fowles, 1980; 
Devilliers & Devilliers, 1973) so that the sentences are probable and logical in both 
ways. 
Table 4 – Verb argument structures with similar and different level of animateness in 
the arguments 
Similar animateness Different animateness 
1. The boy kisses the girl. 
2. The girl kisses the boy. 
1. The boy hits the tree. 
2. The tree hits the boy. 
In Table 4, the difference between similar and different animateness in arguments 
is illustrated. If the 2 arguments have similar animateness, the functions and positions 
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of the subject and object are interchangeable. However, if the 2 arguments have 
different animateness as shown in the example above, the first sentence is valid while 
the second is not. The positions of subject and object in this case are not therefore 
interchangeable. 
Kinesis of verbs. According to Koff, Kramer & Fowles (1980), kinesis effect 
states that the more kinetic the verb, the easier it will be understood. It is possibly 
because higher level of kinesis involves more physical movements and is more easily 
visualized. 
Table 5 – Reversible active and passive sentences with high and low levels of verb 
kinesis in English and Cantonese 
Reversible Kinesis English Cantonese 
Active 
High Grandpa kicks the horse. 公公踢馬。 
Low The girl appreciates the boy. 女仔讚男仔。 
Passive 
High The horse is kicked by grandpa. 馬俾公公踢。 
Low The boy is appreciated by the girl. 男仔俾女仔讚。 
  Hence, if verbs that are highly kinetic are used to teach children certain sentence 
structures, kinesis effect will come into place and facilitate in the acquisition of the 
sentence structure. However, kinesis effect of verbs is suspected to be unable to 
facilitate the comprehension of reversible passive sentences in children with DS as it 
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may be hindered by the syntactic complexity of passive sentences. Though they may 
be able to take the lexical semantic cues in the sentences, they may not be able to 
understand the reversed positioning of the agents and theme. Therefore, they may 
comprehend “The girl is kissed by the boy” as “The girl kisses the boy” (Grela, 2003; 
Rondal, Cession & Vincent, 1988). 
Research questions 
1. Do children with DS comprehend fewer numbers of reversible sentences than 
language-matched typically-developing (LM-TD) children?  
It is suspected that children with DS will be able to comprehend comparable 
reversible active sentences as LM-TD children. However, they will be able to 
comprehend fewer reversible passive sentences due to their syntactic complexity. 
The suspected error patterns produced by them will be reversal of agent and 
theme, e.g. a child may choose the picture that illustrates the sentence “公公踢
馬 (Grandpa kicks the horse.)” upon the stimuli “公公俾馬踢 (Grandpa is 
kicked by the horse.)”. 
2. Does kinesis effect of verb facilitate the comprehension of reversible sentences 
in children with DS?  
It is suspected that the higher the level of verb kinesis, the better the 
comprehension of reversible active sentences in children with DS. It is possibly 
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because higher level of kinesis provides more lexical semantic cues (Koff, 
Kramer & Fowles, 1980). However, kinesis effect of verbs is suspected to be 
unable to facilitate the comprehension of reversible passive sentences in children 
with DS as it may be blocked by the syntactic complexity of passive sentences 
(Grela, 2003; Rondal, Cession & Vincent, 1988). 
 
Method 
Participants 
Down Syndrome (DS) group.  
Twenty Cantonese-speaking individuals with DS, 13 males and 7 females, were 
recruited through Hong Kong Down Syndrome Association (HKDSA), which has a 
large number of potential participants available. Also, the background of the 
participants may be more diversified. Information about their mental ages and 
language diagnosis of the participants were neither available from the parents nor 
HKDSA. All participants were in good general health as observed by the investigator 
and reported by their parents. All of them were attending or graduated from special 
schools for mildly-handicapped or integrated schools, suggesting they might have 
mild-graded MR. 
Hearing screening. Pure tone audiometry was administered to all participants to 
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rule out severe hearing loss which may interfere with language development and to 
eliminate the possibility that they may fail to complete the experimental task due to 
auditory problems. All participants were able to pass a hearing screening at 40dB HL 
for frequencies 500 Hz, 1000 Hz, 2000 Hz and 4000 Hz respectively in at least one 
ear. Although the passing level of hearing screening recommended by American 
Speech-language and Hearing Association (ASHA) (1985) is 20dB HL, an elevated 
level of 40dB HL was used since individuals with DS are more susceptible mild to 
moderate hearing loss caused by otitis media (Batshaw, 2002; Chapman, 1995; 
Rondal, 1995). 
Language assessment. Reynell Developmental Language Scale (RDLS) 
(Cantonese version) (HK Reynell Committee, 1987) was administered to all 
participants to confirm language impairment in participants with DS. RDLS 
(Cantonese version) is a standardized battery for assessing receptive and expressive 
language abilities in Cantonese-speaking children with age-equivalent scores. 
Children aged 7 or under are most sensitive to the assessment. Hong Kong Cantonese 
Receptive Vocabulary Test (HKRVT) (Lee, Lee & Cheung, 1996) was also 
administered to all participants to assess their auditory comprehension ability and 
receptive vocabulary size. 
Language-matched typically-developing (LMTD) group.  
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Twenty-eight Cantonese-speaking individuals, 12 males and 16 females, were 
recruited through family and friends. They were selected at the same language level as 
the DS group. All participants were reported by their parents to have no history of 
health problems and language impairments. All of them were able to pass a hearing 
screening at 20dB HL which showed absence of hearing loss. They were also able to 
achieve RDLS (Cantonese version) (HK Reynell Committee, 1987) and HKRVT 
scores within the normal range according to their chronological age. These provided 
evidence of their absence of language impairments. 
Subject Matching 
 As the subject of investigation was on comprehension and that the experimental 
task was a comprehension task, the DS group and LM-TD groups were matched by 
the receptive scores of RDLS (Cantonese version). Eventually, the LM-TD group 
consisted of 11 males and 9 females. Please refer to Appendix 1 for the comparative 
scores in the matching of the DS and LM-TD groups. 
Experimental task 
 All participants were asked to point to the illustrations corresponding to the text.  
In each trial, the participants had to point to 1 picture out of 4, in which 1 of them was 
the target stimulus and the other 3 were semantic, syntactic and unrelated distractors 
respectively.  
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Table 6 – An example of trials presented in experimental task 
Target stimulus 狗仔打貓仔。 (The dog beats the cat.) 
Semantic distractor 狗仔錫貓仔。 (The dog kisses the cat.) 
Syntactic distractor 貓仔打狗仔。 (The cat beats the dog.) 
Unrelated distractor 男仔錫女仔。 (The boy kisses the girl.) 
 In the experimental task, the varied sentence features were sentence voice, i.e. 
reversible active or passive, and level of verb kinesis, i.e. low or high. Half of the 
sentences were reversible active and contained either a verb with high or low level of 
kinesis. The remaining ones were reversible passive and contained either a verb with 
high or low level of kinesis. All participants were pre-tested to make sure that they 
could identify the referents for the nouns and verbs. Please refer to Appendix 2 for the 
list of experimental stimuli. 
 Responses were scored for correct comprehension and error patterns including 
reversal were noted. Behaviors during the decision process, e.g. hesitation, were 
observed. An untrained marker was invited from Hong Kong Down Syndrome 
Association (HKDSA) to score 10% of the participants. No disagreement was found 
between the investigator and the untrained marker. The inter-rater reliability was 
100%. 
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Modification 
 Since deviant result was found in the 2 stimuli in the experimental task in which 
most of the participants (29 out of 40) showed hesitancy, made errors or even showed 
no response during the test, namely 「狗仔俾大笨象聽」and「狗仔俾女仔諗」, an 
acceptability test was then conducted in adult population to verify the degree of 
acceptance of these sentences in daily life. Twenty-two untrained adults were 
recruited for the test. They were first required to do the experimental task, then they 
were asked to rate each sentence as “acceptable” or “unacceptable” to them in daily 
life. Please refer to Appendix 3 for the result of the adult acceptability test. 
 The results of the acceptability test showed that all participants were able to 
comprehend all the sentences produced by the investigator. However, only 5 
participants rated 「狗仔俾大笨象聽」 and 「狗仔俾女仔諗」 as “acceptable” in 
daily life. This implied that the deviant result found in the experimental task may be 
due to the low degree of acceptability in daily life, but not to the failure of kinesis 
effect nor their nature as reversible passive sentences. 
 In order to avoid the potential limitations these stimuli may cause, the pairs of 
sentences including 「女仔聽雀仔」, 「狗仔俾大笨象聽」, 「狗仔諗貓仔」 and 
「狗仔俾女仔諗」 were discarded from analysis.  
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Results 
Comparison between the DS and LM-TD groups 
Table 7 shows the means and standard deviations of the number of reversible 
active and passive sentences that were correctly comprehended in the DS and LM-TD 
groups. In general, the DS group comprehended less reversible sentences than the 
LM-TD group (4.920 versus 8.170 respectively). A t-test was conducted and indicated 
that the difference was significant (t=6.372, p=0.000). Specifically, the DS group 
comprehended less than the LM-TD group in both reversible active (4.210 versus 
4.950 respectively) and passive (0.710 versus 3.220 respectively) sentences 
respectively. The t-test results showed that the difference were also significant (Active 
sentences: t=2.726, p=0.013; passive sentences: t=6.073, p=0.000). 
Table 7. The means (standard deviations) of the number of reversible active and 
passive sentences correctly comprehended in the DS and LM-TD groups. 
 Active sentences Passive sentences Total 
DS 4.210 (1.237) 0.710 (0.657) 4.920 (1.743) 
LM-TD 4.950 (1.082) 3.220 (2.061) 8.170 (2.912) 
Comparison between the level of verb kinesis in the DS and LM-TD groups 
Table 8 shows the means and standard deviations of the number of reversible 
sentences with high and low levels of verb kinesis that were correctly comprehended 
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in the DS and LM-TD groups. In general, both groups comprehended more reversible 
sentences with high level of verb kinesis than those with low level of kinesis (DS 
group: 2.820 versus 2.100 respectively; LM-TD group: 4.35 versus 3.85 respectively). 
A t-test was conducted and indicated that the difference was significant in the DS 
group (t=2.803, p=0.011) but not the LM-TD group (t=1.755, p=.0950).  
Table 8. The mean (standard deviation) of the number of reversible sentences with 
high and low levels of verb kinesis correctly comprehended in the DS and 
LM-TD groups. 
 High verb kinesis Low verb kinesis 
DS 2.820 (0.781) 2.100 (1.252) 
LM-TD 4.350 (1.361) 3.850 (1.814) 
Table 9 shows the means and standard deviations of the number of reversible 
active and passive sentences with high and low levels of verb kinesis that were 
correctly comprehended in the DS group. 
Specifically, the DS group comprehended reversible active sentences with high 
level of verb kinesis than those with low level of verb kinesis (2.460 versus 1.750 
respectively). The t-test results showed that the difference was significant (t=3.770, 
p=.001). However, the DS group comprehended similar number of passive sentences 
with both high and low level of verb kinesis (0.360 versus 0.350 respectively). 
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Table 9. The mean (standard deviation) of the number of reversible active and passive 
sentences with high and low levels of verb kinesis correctly comprehended in 
the DS group. 
 Active sentences Passive sentences 
High kinesis 2.460 (0.431) 0.360 (0.452) 
Low kinesis 1.750 (0.967) 0.350 (0.489) 
Table 10 shows the means and standard deviations of the number of reversible 
active and passive sentences with high and low levels of verb kinesis that were 
correctly comprehended in the LM-TD group. 
Specifically, the LM-TD group comprehended greater number of both reversible 
active and passive sentences with high level of verb kinesis than those with low level 
of verb kinesis (Active sentences: 2.580 versus 2.400 respectively; passive sentences: 
1.770 versus 1.450 respectively). T-test results showed that both differences were 
insignificant (Active sentences: t=0.301, p=.209; 0.769, p=.093). 
Table 10. The mean (standard deviation) of the number of reversible active and 
passive sentences with high and low levels of verb kinesis correctly 
comprehended in the LM-TD group. 
 Active sentences Passive sentences 
High kinesis 2.580 (0.481) 1.770 (0.963) 
Low kinesis 2.400 (0.754) 1.450 (1.234) 
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Summary of findings 
1. The DS group was able to comprehend fewer number of reversible sentences 
than the LM-TD group. The participants comprehended fewer number of 
sentences than the LM-TD group in both reversible active and passive ones. 
2. Kinesis effect of verb was significant in the comprehension of reversible active 
sentences in the DS group but not the LM-TD group. It was also insignificant in 
the comprehension of passive sentences in both groups. 
 
Discussion 
 This study investigated whether the DS group exhibits comprehension deficits on 
reversible sentences when compared with the LM-TD group at the same level of 
language development as indicated by receptive scores of RDLS (Cantonese version). 
Also, the effect of verb kinesis in the acquisition of reversible sentences in the DS and 
LM-TD groups was investigated. The results obtained are discussed below. 
Reversible active vs. passive sentences 
 As predicted by the investigator, the DS group comprehended fewer reversible 
passive sentences in the experimental task than the LM-TD group. Since reversible 
passive sentences in Cantonese are syntactically more complicated (in which  
reversible active and passive sentences in Cantonese are in structure of 
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Subject-Verb-Object and Subject-Object-Verb respectively) than reversible active 
sentences, children with DS who are well-known to be particularly weak at acquiring 
grammatical structures and rules (Batshaw, 2002; Chapman, 1995; Rondal, 1995; 
Rondal & Buckley, 2003; Rice, Warren & Betz, 2005; Miller, Leddy & Leavitt, 1999) 
may not be able to comprehend them.  
Specifically, the DS group comprehended fewer reversible active sentences in the 
experimental task than the LM-TD group. It varied to the investigator’s prediction that 
both groups would be able to comprehend comparable reversible sentences.  
In the errors they made, over 90% of them belong to syntactic distractors, i.e. 
reversal of agent and theme (e.g. a child may choose the picture that illustrates the 
sentence “公公踢馬” upon the stimulus “公公俾馬踢”) while the rest of them were 
semantic distractors i.e. same agent and theme but different action (e.g. a child may 
choose the picture that illustrates the sentence “狗仔錫貓仔” upon the stimulus “狗仔
打貓仔”). This error pattern implied that they were able to pick up each piece of 
information in the sentences, but were unable to relate them correctly. This also 
showed that even though the receptive language age of some of the participants in the 
DS group was close to age 5, at which reversible sentences start to emerge (Paul, 
2001), the participants may face difficulties in relating the respective verb and 
arguments. This echoed with Rice, Warren & Betz (2005) that there was a discrepancy 
 23 
between syntactic and semantic development in children with DS. 
The DS group was also able to comprehend fewer number of reversible passive 
sentences than LM-TD group. Over 80% of the errors were syntactic distractors, i.e. 
reversal of agent and theme (e.g. a child may choose the picture that illustrates the 
sentence “公公踢馬” upon the stimuli “公公俾馬踢”). 
Possible explanation may come from the syntactic complexity of passive 
sentences. As mentioned before, in comprehending passive sentences in Cantonese, 
children need to be able to realize the difference in sentence structures of active and 
passive sentences and the respective positioning of agents and theme. As DS children 
have prominent difficulty in acquiring grammatical rules, it is possible that the 
difference in sentence structure and reversed positioning of agents and theme hindered 
them from understanding the stimuli in the experimental task. 
Overall, the DS group was able to comprehend fewer reversible sentences than 
the LM-TD group. The participants were able to comprehend fewer sentences than 
those in the LM-TD group in both reversible active and passive ones. 
Verb kinesis effect 
 In the DS group, participants were able to comprehend significantly more 
reversible active sentences with higher level of verb kinesis than those with lower 
level of verb kinesis. It is consistent with the hypothesis given by Koff Kramer & 
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Fowles (1980) that extra lexical semantic cues, which conveyed large degree of 
physical movements, are provided in verbs with higher level of kinesis. 
However, participants in the DS group comprehended similar number of 
reversible passive sentences with both high and low levels of verb kinesis. It is also 
consistent with the hypothesis that the lexical semantic cues from highly kinetic verbs 
were unable to facilitate the comprehension of reversible passive sentences in children 
with DS as they may be blocked by the syntactic complexity of passive sentences 
(Grela, 2003; Rondal, Cession & Vincent, 1988). 
 On the other hand, participants in the LM-TD group comprehended similar 
number of reversible active and passive sentences with both high and low levels of 
verb kinesis. It was different to the investigator’s prediction that the LM-TD group 
would be able to comprehend higher number of both reversible active and passive 
sentences with high level of verb kinesis than those with low level of verb kinesis. 
Possible explanation may be deduced from the sentence structure of the stimuli. 
Since all the experimental stimuli were in 3-contrastive element SVO structure and 
that 3-element structure should emerge at about 2;00 to 2;06 (Fletcher, Leung, Stokes 
& Weizman, 2000), it is possible that the simple structure of SVO has overshadowed 
the potential facilitative power of verb kinesis. 
Limitation 
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 Firstly, there was no available information about the cognitive abilities of 
children with DS, e.g. scores on verbal and non-verbal intelligence tests, provided in 
the study. In Hong Kong, children under 5 years of age are required to attend regular 
check-ups at the Maternal and Child Health Centres (MCHCs), where screening on 
intelligence is provided. However, only those who fail the screening would be further 
assessed. Thus, intelligence scores are not available for the LM-TD group. Also, in the 
DS group, participants were only assessed with scores at the age of 5 or 6 for school 
allocation. This unavailability of information may hinder the author from evaluating 
the effect of cognitive development on the acquisition of comprehension of reversible 
sentences. Since cognitive development would affect language development, 
including syntactic development, this may become one of the confounding factors for 
the results of the study obtained. 
 Secondly, the number of stimuli in the experimental task was too few (N=16) 
while the range of language levels of the participants was wide. This increased 
variability may result in failures to yield significant group differences and to make 
inference to the whole population. Further studies should take this into account. 
Clinical implication 
Assessment. Study on the use of comprehension of reversible sentences, a type of 
verb argument structures, in children with DS may provide information on their 
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knowledge of verbs which is the semantic centre of a sentence (Chiat, 2000). This 
may give insights to the syntactic skills of children with DS during assessment. 
Treatment. In this study, kinesis effect of verbs was shown to be a facilitative 
factor in the acquisition of comprehension of reversible sentences. This is readily 
useful in light of future language treatment involving reversible sentences in children 
or adolescents with DS. 
Future directions for research 
 Further studies may be conducted with bigger sampling size to investigate the 
comprehension of reversible sentences with different sentence structures in children 
with DS, e.g. Subject-Verb-Object-Complement (公公聽到婆婆唱歌/ 公公唱歌俾婆
婆聽), etc. 
 Also, the individual effects of each factor and interaction effect of different 
possible factors that affect the comprehension of reversible sentences, e.g. 
animateness of arguments, verb kinesis, sentence length, sentence structures, etc., may 
be investigated in the light of devising a comprehensive programme in the language 
intervention of children with DS. 
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Appendix 1 – Comparative scores of the DS versus LM-TD groups 
DS RDLS-R Age equivalence LM-TD RDLS-R Age equivalence 
DS 01 36 2;11 LM-TD 01 38 3;01 
DS 02 40 3;03 LM-TD 02 40 3;03 
DS 03 40 3;03 LM-TD 03 43 3;06 
DS 04 41 3;04 LM-TD 04 43 3;06 
DS 05 43 3;06 LM-TD 05 43 3;06 
DS 06 44 3;07 LM-TD 06 45 3;08 
DS 07 46 3;09 LM-TD 07 46 3;09 
DS 08 46 3;09 LM-TD 08 47 3;10-3;11 
DS 09 48 4;00 LM-TD 09 49 4;01 
DS 10 48 4;00 LM-TD 10 50 4;02-4;03 
DS 11 49 4;01 LM-TD 11 50 4;02-4;03 
DS 12 51 4;04 LM-TD 12 52 4;05-4;06 
DS 13 51 4;04 LM-TD 13 53 4;07-4;08 
DS 14 53 4;07-4;08 LM-TD 14 55 4;11-5;00 
DS 15 56 5;01-5;03 LM-TD 15 57 5;04-5;06 
DS 16 56 5;01-5;03 LM-TD 16 58 5;07-5;10 
DS 17 57 5;04-5;06 LM-TD 17 58 5;07-5;10 
DS 18 58 5;07-5;10 LM-TD 18 59 5;11-6;02 
DS 19 59 5;11-6;02 LM-TD 19 60 6;03-6;05 
DS 20 59 5;11-6;02 LM-TD 20 62 >=7;00 
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Appendix 2 – List of stimuli in experimental task 
Item Target 
stimulus 
Semantic 
distractor 
Syntactic 
distractor 
Unrelated 
distractor 
HA1 男仔推大笨象 男仔打大笨象 大笨象推男仔 狗仔打貓仔 
HA2 女仔錫男仔 女仔踢男仔 男仔錫女仔 狗仔踢婆婆 
HA3 馬追弟弟 馬推弟弟 弟弟追馬 大笨象推男仔 
HA4 狗仔打貓仔 狗仔錫貓仔 貓仔打狗仔 男仔錫女仔 
HA5 婆婆踢狗仔 婆婆追狗仔 狗仔踢婆婆 馬追弟弟 
HP1 狗仔俾女仔追 狗仔俾女仔推 狗仔追女仔 大笨象推男仔 
HP2 馬俾公公踢 馬俾公公追 馬踢公公 馬追弟弟 
HP3 男仔俾媽媽打 男仔俾媽媽錫 男仔打媽媽 男仔錫女仔 
HP4 婆婆俾媽媽錫 婆婆俾媽媽踢 婆婆錫媽媽 狗仔踢婆婆 
HP5 大笨象俾公公推 大笨象俾公公打 大笨象推公公 狗仔打貓仔 
LA1 男仔鬧媽媽 男仔讚媽媽 媽媽鬧男仔 公公讚女仔 
LA2 女仔聽雀仔 女仔望雀仔 雀仔聽女仔 婆婆望貓仔 
LA3 狗仔諗貓仔 狗仔聽貓仔 貓仔諗狗仔 女仔聽雀仔 
LA4 公公讚女仔 公公鬧女仔 女仔讚公公 男仔鬧媽媽 
LA5 婆婆望貓仔 婆婆諗貓仔 貓仔望婆婆 狗仔諗貓仔 
LP1 公公俾婆婆望 公公俾婆婆鬧 公公望婆婆 男仔俾女仔鬧 
LP2 男仔俾女仔鬧 男仔俾女仔聽 男仔鬧女仔 狗仔俾大笨象聽 
LP3 男仔俾女仔讚 男仔俾女仔諗 男仔讚女仔 狗仔俾女仔聽 
LP4 狗仔俾大笨象聽 狗仔俾笨象望 狗仔聽大笨象 公公俾婆婆望 
LP5 狗仔俾女仔諗 狗仔俾女仔讚 狗仔諗女仔 男仔俾女仔讚 
H=High level of verb kinesis; L=Low level of verb kinesis 
A=Active sentence; P=Passive sentence 
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Appendix 3 – Result of adult acceptability test 
 Stimuli Correct Accept 
HA1 男仔推大笨象 22 22 
HA2 女仔錫男仔 22 22 
HA3 馬追弟弟 22 22 
HA4 狗仔打貓仔 22 22 
HA5 婆婆踢狗仔 22 22 
HP1 狗仔俾女仔追 22 22 
HP2 馬俾公公踢 22 22 
HP3 男仔俾媽媽打 22 22 
HP4 婆婆俾媽媽錫 22 22 
HP5 大笨象俾公公推 22 22 
LA1 男仔鬧媽媽 22 22 
LA2 女仔聽雀仔 22 9 
LA3 狗仔諗貓仔 22 19 
LA4 公公讚女仔 22 22 
LA5 婆婆望貓仔 22 22 
LP1 公公俾婆婆望 22 20 
LP2 男仔俾女仔鬧 22 22 
LP3 男仔俾女仔讚 22 22 
LP4 狗仔俾大笨象聽 22 5 
LP5 狗仔俾女仔諗 22 5 
H=High level of verb kinesis; L=Low level of verb kinesis 
A=Active sentence; P=Passive sentence 
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Appendix 4 – Scores in experimental task 
RDLS-R LM-TD DS 
More kinetic Less kinetic More kinetic Less kinetic 
Active Passive Active Passive Active Passive Active Passive 
3;00-4;00 4 0 3 0 4 0 2 0 
 5 1 4 0 4 1 3 0 
 3 0 3 1 3 0 1 1 
 4 1 4 1 5 0 3 0 
 4 1 3 0 4 1 3 0 
 3 0 3 1 3 0 2 0 
 5 0 5 0 4 0 2 1 
 3 0 3 0 4 1 3 0 
4;00-5;00 5 3 5 3 4 1 4 0 
 4 3 3 1 5 0 4 1 
 5 2 4 0 3 0 3 0 
 4 2 4 1 3 0 3 0 
 5 3 5 2 4 0 3 1 
 3 2 4 2 5 2 5 1 
5;00-6;00 4 5 5 3 5 2 4 0 
 5 3 4 2 4 0 4 1 
 5 5 5 2 4 0 4 1 
 5 4 5 2 5 1 5 2 
6;00-7;00 5 5 5 5 5 2 5 2 
 5 5 5 5 4 2 4 1 
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Appendix 5 - t-test tables 
1. Mean and standard deviation (SD) of reversible sentences comprehended in the 
DS group 
Active sentences Mean N Std. Deviation 
1.00 4.2100 20 1.23710 
Total 4.2100 20 1.23710 
 
Passive sentences Mean N Std. Deviation 
1.00 .7100 20 .65687 
Total .7100 20 .65687 
 
Overall Mean N Std. Deviation 
1.00 4.9200 20 1.74283 
Total 4.9200 20 1.74283 
 
2. Mean and SD of reversible sentences comprehended in the LM-TD group 
Active sentences Mean N Std. Deviation 
2.00 4.9500 20 1.08167 
Total 4.9500 20 1.08167 
 
Passive sentences Mean N Std. Deviation 
2.00 3.2200 20 2.06107 
Total 3.2200 20 2.06107 
 
Overall Mean N Std. Deviation 
2.00 8.1700 20 2.91224 
Total 8.1700 20 2.91224 
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3. Mean and SD of reversible sentences with different levels of verb kinesis in the DS 
group 
High Mean N Std. Deviation 
1.00 2.8200 20 .78109 
Total 2.8200 20 .78109 
 
Low Mean N Std. Deviation 
1.00 2.1000 20 1.25237 
Total 2.1000 20 1.25237 
 
4. Mean and SD of reversible sentences with different levels of verb kinesis in the 
LM-TD group 
High Mean N Std. Deviation 
2.00 4.3500 20 1.36092 
Total 4.3500 20 1.36092 
 
Low Mean N Std. Deviation 
2.00 3.8500 20 1.81442 
Total 3.8500 20 1.81442 
 
5. Mean and SD of reversible active sentences with different levels of verb kinesis 
in the DS group 
Active sentences 
with high kinesis Mean N Std. Deviation 
1.00 2.4600 20 .43091 
Total 2.4600 20 .43091 
Active sentences 
with low kinesis Mean N Std. Deviation 
1.00 1.7500 20 .96655 
Total 1.7500 20 .96655 
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6. Mean and SD of reversible passive sentences with different levels of verb kinesis 
in the DS group 
Passive sentences 
with high kinesis Mean N Std. Deviation 
1.00 .3600 20 .45236 
Total .3600 20 .45236 
Passive sentences 
with low kinesis Mean N Std. Deviation 
1.00 .3500 20 .48936 
Total .3500 20 .48936 
 
7. Mean and SD of reversible active sentences with different levels of verb kinesis 
in the LM-TD group 
Active sentences 
with high kinesis Mean N Std. Deviation 
2.00 2.5800 20 .48079 
Total 2.5800 20 .48079 
Active sentences 
with low kinesis Mean N Std. Deviation 
2.00 2.4000 20 .75394 
Total 2.4000 20 .75394 
 
8. Mean and SD of reversible passive sentences with different levels of verb kinesis 
in the LM-TD group 
Passive sentences 
with high kinesis Mean N Std. Deviation 
2.00 1.7700 20 .96305 
Total 1.7700 20 .96305 
Passive sentences 
with low kinesis Mean N Std. Deviation 
2.00 1.4500 20 1.23438 
Total 1.4500 20 1.23438 
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9. t-test tables 
 
 
 
 
